Background/purpose: The association between adverse mental health and unhealthy lifestyle behaviors in migrant workers remains poorly defined in Chinese rural-to-urban migrants. Methods: A cross-sectional study was conducted regarding health-related behaviors in 5484 migrants (51.3% males) employed in Shanghai for at least 6 months. The Chinese version of the Symptom Checklist-90-Revised (SCL-90-R) was used to assess migrant mental health status. Logistic regression was applied to determine the contribution of adverse mental health to lifestyle behaviors. Results: Of the 5484 migrants, 21.1% had potential mental health problems and 63.1% had an unhealthy lifestyle. The three most prevalent mental disorders were obsessionsecompulsions (OeC; 13.7%; 751/5484), interpersonal sensitivity (I-S; 11.0%; 603/5484), and hostility (HOS; 10.8%; 590/5484). Compared with the male participants, the female participants exhibited significantly increased mean scores for phobic anxiety (PHOB) and anxiety (ANX) (p < 0.001). Logistic regression indicated that after adjustment for potential confounding factors in both genders, an unhealthy lifestyle score was significantly associated with all nine subscales of the SCL-90-R. The male participants with psychoticism [PSY; odds ratio (OR) Z 4.908, 95% confidence interval (CI) 2.474e9.735], ANX (OR Z 4.022, 95% CI 2.151e7.518), or depression (DEP; OR Z 3.378, 95% CI 2.079e5.487) were the most likely to have an unhealthy lifestyle. In the female participants, an unhealthy lifestyle was most associated with HOS (OR Z 2.868, 95% CI 2.155 e3.819), PSY (OR Z 2.783, 95% CI 1.870 e4.141), or DEP (OR Z 2.650, 95% CI 1.960e3.582).
Introduction
Chinese individuals who become migrant workers move from impoverished rural areas to thriving cities to seek better job opportunities and pursue dreams of a better life. These workers greatly contribute to the economic growth of developed regions. In 2014, the number of migrant workers in China reached 274 million and has subsequently continued to increase. 1 However, migrant workers face many challenges, such as economic pressures, work load, family separation, discrepancies between expectations and reality, and acculturative stress. 2 These challenges may influence their mental health. Studies regarding the health of Chinese rural-to-urban migrants have demonstrated that mental disorder is a substantial health problem. 3e5 Zhang et al 6 have demonstrated that the mental health of Chongqing migrant workers was significantly worse than the Chinese norm. A study by Hu et al 7 concluded that compared with permanent urban residents, rural-to-urban migrants in China had an increased prevalence of symptoms related to insomnia. Mental disorders are also associated with international migration; for example, migration from Mexico to the United States has been associated with a dramatic increase in psychiatric morbidity. 8 Kirmayer et al 9 identified several migration-related factors that could influence mental health, such as the exposure to harsh living conditions, disruption of social support, and unemployment. Psychological factors may interfere with the ability to engage in healthy lifestyle behaviors, which are important determinants of disease and mortality and thus fundamental to public health. Bonnet et al 10 demonstrated that anxiety and depression were significantly associated with physical inactivity, an unhealthy diet, and smoking habits in patients at risk for cardiovascular disease. Piwo nski et al 11 reported that individuals with depressive symptoms were characterized by unhealthy lifestyles compared with healthy individuals. However, to our knowledge, an association between mental health and healthy lifestyles in Chinese rural-to-urban migrant workers has not been previously investigated.
The aim of the current study was to determine whether there is an association between adverse mental health and unhealthy lifestyle behaviors in Chinese migrant workers. As migrants may suffer from various mental health problems, we utilized the Chinese version of the Symptom Checklist-90-Revised (SCL-90-R), 12 which comprised nine primary symptom dimensions. Multiple healthy behaviors of the migrants were simultaneously investigated, which were subsequently used to create a composite unhealthy behavior score that reflected the extent of the individuals' healthy behaviors.
Methods

Study population
The present assessment of mental health status and healthrelated lifestyle behaviors was conducted between August 2012 and October 2012, based on a previous cross-sectional study of migrant workers in Shanghai. 13 The inclusion criteria for the study population consisted of male or female migrant workers, 18e65 years of age, with at least 6 months of residency.
A multistage, proportionally stratified, cluster random sampling procedure was employed to recruit participants. The participants were recruited from four of the eight urban districts (Xuhui, Putuo, Changning, and Yangpu) and three of the eight rural districts (Pudong, Jiading, and Qingpu) in Shanghai. A community health service center was randomly selected in each of the seven districts, specifically, the Cao Hejing, Changzheng, Xinjing, Yinhang, Sanlin, Huangdu, and Huaxin community centers.
Among the service populations of the selected health service centers, cluster random sampling was conducted according to the size of the workplace. In large-scale workplaces (! 500 employees), the migrants were cluster sampled according to the workgroup, and the number of migrants was 200. In moderate-scale workplaces (100e500 employees), the number of migrants was 150. In smallscale workplaces ( 100 employees), all migrants were investigated. Furthermore, migrant workers were sampled from six occupations: (1) manufacturing; (2) construction; (3) hospitality; (4) domestic service; (5) small business; and (6) recreation/leisure. The number proportion of migrant workers was required to meet the occupation proportion based on the Shanghai government's statistics. Written informed consent was obtained from all volunteers.
The general practitioners and nurses were trained prior to the investigation; the training included the investigational procedure. Assistance was provided to the participants who had difficulty regarding the completion of the questionnaire (primarily because of limited years of education), and the questionnaires were reviewed after completion.
The Ethics Committee of Zhongshan Hospital of Fudan University, Shanghai, China approved the study protocol (B2013-138).
Assessment of variables
Mental health Mental health was evaluated by a Chinese version of the SCL-90-R, 12 which is a self-report mental health questionnaire administered to examine mental status; its reliability and validity have been demonstrated by several studies. 14e16 It is a 90-item symptom inventory designed to measure current psychological symptom status and requires w12e20 minutes to administer. Each item of the questionnaire is rated by the patient on a five-point scale of distress from 0 (none) to 4 (extreme). The SCL-90-R comprises the following nine primary symptom dimensions: somatization (SOM), obsessionsecompulsions (OeC), interpersonal sensitivity (I-S), DEP, ANX, hostility (HOS), phobic anxiety (PHOB), paranoid ideation (PAR), and psychoticism (PSY). 17 Each of the nine symptom dimensions is assessed with 6e13 items. The score on each dimension represents the mean score of all items of the dimension and directly reflects the severity of the mental health problem. According to a previously study, 12 subscale scores ! 2 were suggestive of potential mental health issues.
Lifestyle behaviors
Six lifestyle behaviors were investigated, including smoking status, alcohol consumption, duration and quality of sleep, breakfast patterns, frequency of regular meals, and frequency of fruit and vegetable consumption.
Smoking status was dichotomized as current smokers (with a history of smoking in the past 30 days) versus previous smokers (! 100 cigarettes in their lifetime) /nonsmokers, according to previously published analyses. 18 One point was allocated to current smokers.
Alcohol consumption was assessed by the Alcohol Use Disorders Identification Test-Consumption questionnaire (AUDIT-C) 19 and was dichotomized as nonhazardous alcohol use versus hazardous alcohol use, with one point for the latter.
The average hours per night spent sleeping over the previous month was reported by participants. One point was allocated for < 7 hours of sleep or > 9 hours of sleep, as previously established as risk factors for health. 20 Breakfast habits, frequency of fruit and vegetable consumption, and frequency of regular meals were dichotomized into "almost daily" versus "no daily", with one point for the latter.
A lifestyle score was calculated based on these six factors, similar to previously described studies. 21e28 The lifestyle behavior of the migrant workers was dichotomized into two subcategories according to total score: healthy (0 point) or unhealthy (1e6 points).
Statistical analysis
The data are presented as percentages or means and standard deviations. Significant differences between groups were calculated using Chi-square tests for the percentages and unpaired t tests for the mean values. The associations between mental disorders and an unhealthy lifestyle score were assessed via logistic regression. The logistic regression model was fitted using the unhealthy lifestyle behavior categories as the dependent variables and the nine dimensions of the SCL-90-R as the independent variables. Adjustments were made for confounding factors, including age, occupation, workplace scale, educational attainment, marital status, accompanying child/children, salary, years of residency in Shanghai, cities experienced, daily work hours, weekly workdays, type of residence, chronic disease, blood pressure, and body mass index (BMI). The odds ratios (ORs) and 95% confidence intervals (CI) were calculated. A two-tailed alpha with p < 0.05 was considered significant. The analyses were conducted using SPSS software, version 17.0 (SPSS Inc., Chicago, IL, USA) and SAS software, version 9.2 (SAS Institute, Cary, NC, USA).
Results
Participant characteristics
Of the 5855 participants approached, the complete questionnaire responses without missing data were included from 5484 (93.7%) participants. It was determined that the average age of the participants was 34.3 AE 10.5 years, and 51.3% of the participants were males; 50.9% of the participants completed junior high school, and 24.1% of the participants completed high school; 73.3% of the participants were married, and 70% of the participants had children; 77.1% of the participants earned Chinese Yuan (CNY) 1500e3500/mo; and 68.7% of the participants worked > 5 d/wk (Table 1 ).
Mental health of the migrant population
According to the criteria (i.e., subscale scores ! 2, which were suggestive of potential mental health issues 12 ), of the 5484 participants in the study, 1159 (21.1%) individuals had potential mental health problems, which included 598 (21.3%) men and 561 (21.0%) women ( Figure 1 ; Table 2 ). Of the nine primary symptom dimensions tested, the three most prevalent mental health problems were OeC (13.7%; 751/5,484), I-S (11.0%; 603/5,484), and HOS (10.8%; 590/ 5484). Compared with the male participants, the female participants had significantly increased PHOB and ANX scores (p < 0.001 and p Z 0.013, respectively; Table 2 ).
Health-related lifestyle behaviors of the migrant workers
In the current study, only 36.9% of the participants exhibited healthy lifestyle scores (Table 3 ). Compared with the female participants, the male participants reported significantly increased rates of smoking and alcohol consumption (p < 0.001). The female participants also reported an increased frequency of fruit and vegetable consumption and exhibited a healthier lifestyle compared with the male participants (p < 0.001).
Associations between mental disorders and an unhealthy lifestyle score
As indicated by the logistic regression analysis, after adjustment for potential confounding factors in both genders, an unhealthy lifestyle score was significantly associated with all nine subscales of the SCL-90-R ( Figure 2 ). The male participants who were most likely to engage in an unhealthy lifestyle scored positive for PSY 
Discussion
To investigate the association between adverse mental health and unhealthy lifestyle behaviors in Chinese ruralto-urban migrants, we conducted a cross-sectional study in 5484 migrants in Shanghai. Lifestyle behaviors were significantly associated with mental disorders in men and women migrant workers.
The current study indicated that 21.1% of the migrant workers could be classified as mentally unhealthy. This prevalence rate was lower than most previously reported studies 6, 29, 30 ; however, the rate was similar to several studies. 31, 32 The mental health conditions of migrants in various individual and social environments may differ. Our finding may be explained by the criterion of at least 6 months of residency in Shanghai, which could thus represent a more settled population compared with previous investigations.
In general, the mentally unhealthy migrant workers in the current study experienced more symptoms related to OeC, IeS, and HOS. These findings were consistent with the results of Wong et al 33 and Dai. 34 OeC are characterized by irresistible thoughts, impulses, and actions that are unnecessary to the individual. IeS focuses on feelings of personal inadequacy and inferiority in comparisons with other individuals. HOS comprises thoughts, feelings, or actions that are characteristic of a negative affect state of anger. 17 In China, individuals who migrate from rural to urban areas do so mainly for economic reasons. However, because of the household registration system, migrant workers cannot register as formal residents in cities; therefore, they are not entitled to equal interests or rights. Most migrant workers in cities belong to the lower socioeconomic rank. 35 This inequality may lead to sustained, meaningless, and adverse thoughts and feelings in migrant workers. For example, symptoms of OeC in migrants may originate from social isolation, teasing, or bullying. These symptoms can cause problems in relationships and interfere with the ability to study or work. IeS is also a mental problem characteristic of migrants. Compared with urban residents, migrant workers may experience low self-esteem, gloominess, and feelings of being treated unfairly. It is difficult for these workers to establish favorable interpersonal interactions with local inhabitants because of their unequal status. Within some migrant worker groups, it is also difficult for these individuals to form long-term friendly relationships because of the transitory nature of their lives and competition. However, some migrants migrating in groups from the same rural area to a single work unit could establish camaraderie which was helpful to relieve IeS. 36 In addition, HOS reflects the intense psychiatric pressures and conflicts of the migrants. Discontent with the present situation may transform into irritability, rage, resentment, or aggression, which may harm individuals and society. The current study indicates that mental health problems may differ according to gender. This observation was similar to several studies 37, 38 which illuminated that the female migrants had suffered more from hostility, depression, anxiety, phobic anxiety, and psychoticism. However, some studies on international migration showed mental health problems were found more in males. A study that investigated migration from the Caribbean to the United States identified an increase in the prevalence of common Figure 2 Gender-specific association between psychiatric disorders and unhealthy lifestyle scores after adjustment for potential confounders. Adjustments were made for age, occupation, workplace scale, educational attainment, marital status, accompanying child/children, salary, years of residency in Shanghai, cities experienced, daily work hours, weekly workdays, type of residence, chronic disease, blood pressure, and body mass index. ANX Z anxiety; CI Z confidence interval; DEP Z depression; HOS Z hostility; IeS Z interpersonal sensitivity; OeC Z obsessionsecompulsions; OR Z odds ratio; PAR Z paranoid ideation; PHOB Z phobic anxiety; PSY Z psychoticism; SOM Z somatization. mental disorders in men, but not women. 39 A study regarding mental health in immigrant men and women in Australia indicated that men from nonEnglish speaking foreign-born backgrounds may be at increased risk of mental health problems. 40 Due to the cross-sectional nature of the present study, we were limited in our ability to explain this finding.
The current study identified associations between nine dimensions of psychological disorders (SOM, OeC, IeS, DEP, ANX, HOS, PHOB, PAR, and PSY) and a cluster of unhealthy lifestyle behaviors in migrant workers. These findings were consistent with previous studies that demonstrated patients with DEP or ANX are more likely to practice unhealthy habits, such as smoking, alcohol consumption, or a lack of physical activity. 10, 11, 41 In the current study, with the exception of DEP and ANX, PSY was strikingly associated with an unhealthy lifestyle in the male migrants, whereas HOS and PSY were more typical of the female migrants.
Mental disorders can cause considerable functional and social disabilities, which exclude patients from normal life activities. 11 Mental disorders are also often associated with an unhealthy lifestyle. 42 The identification of individuals with mental disorders is therefore very important not only because of the need to treat clinically significant emotional abnormalities, but also to conduct behavioral interventions that target risk factors.
Health-related lifestyle behaviors are important determinants of disease and mortality and are fundamental to public health. The disease load in migrant workers is more serious compared with urban residents because of the lack of abundant social security (e.g., health insurance and unemployment insurance). Thus, primary prevention is vitally important to migrants. Our findings indicate that lifestyle modifications may be more challenging in migrants with mental disorders. The maintenance of favorable lifestyle behaviors requires the absence of emotional distress. 43 Therefore, mental disorders should be identified in the early stage, and various psychological interventions may foster a healthy lifestyle.
The current observational study has several intrinsic limitations. Due to the cross-sectional study design, we cannot determine causality between the presence of mental disorders and adhesion to unhealthy behaviors. Furthermore, data were not collected from native residents in Shanghai; thus, the current findings cannot address potential differences between migrant workers and native residents. Additionally, the details of the participants who had difficulty regarding the completion of the questionnaire were not recorded and analyzed in the current study. These would lead to information bias and affect the survey outcome partly. A prospective study is required to confirm that emotional stress may lead to unhealthy behaviors. Nevertheless, the current insights into the associations between mental disorders and lifestyle behaviors in migrant workers may facilitate the development of targeted primary prevention strategies for this population.
